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Abstract. Achieving good performance in agriculture is a priority objective of the Common 
Agricultural Policy to achieve food security and harmonious development of the rural area in 
compliance with the principles of sustainable development. Romania and Hungary are European 
Union countries that have favourable conditions for agriculture and play a major role in the production 
of a number of agricultural products. The paper presents an evaluation of the sustainable performance 
of agriculture in these two countries at the regional level for NUTS2 (Nomenclature of Territorial 
Units for Statistics). The used method, Data Envelopment Analysis, provides information for the 
comparative assessment of efficiency. The results prove that most regions in Hungary are achieving 
performances superior to those of Romania.    
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The prospect of achieving sustainable development aims to reach a balanced 
macroeconomic evolution where all economic activities ensure high economic performance, 
social protection and environmental conservation.   
Fulfilling the basic functions of agriculture in the European context of sustainable 
development requires continuous evaluation of the agricultural activities’ contribution to the 
process of creating value in terms of efficiency. By carefully monitoring the progress of 
agriculture at regional level, we may identify its contribution to the economic development of 
the area on the principles of sustainable development, which implies achieving performance in 
the use of economic, social and environmental resources.  
Performance is defined in the Business Dictionary as “accomplishment of a given task 
measured against preset standards of accuracy, completeness, cost, and speed”. In economy, 
performance is most often regarded as economic efficiency, but these two concepts are not 
synonymous. Economic efficiency comes from the comparison between effect and effort, 
while performance implies achieving the desired efficiency against a reference system.  
The information about sustainable performance in agriculture is useful to assess the 
potential changes in resources, which may be controlled to achieve desired goals or to adapt 
objectives to available resources.  
The purpose of this paper is to analyse sustainable performance of agriculture in 
Romania and Hungary from the territorial perspective (on development regions), studied in 
terms of the correlation between the obtained results and the used production factors. The 
analysis in parallel of the two countries is based on the fact they have a significant 
contribution to the European Union’s agriculture. They are new members of the EU (Hungary 
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– 2004, Romania - 2007), and Hungary’s agriculture is close to the performance of countries 
with developed agriculture (MARD, 2009).  
In the paper, the analysis is conducted by taking into account the economic and 
financial indicators of agricultural holdings from each development region. The information 
principally comes from Eurostat and Farm Accountancy Data Network (FADN), which is an 
instrument for evaluating the income of agricultural holdings and the impacts of the Common 
Agricultural Policy. The comparison method used in research is specific for the economic and 
financial analysis, and was completed by the Data Envelopment Analysis (DEA) method that 
allows assessment of territorial performance of agriculture based on a score of efficiency. 
DEA highlights differences in competitiveness between regions and suggests the necessary 
adjustments for inefficient farming systems.  
The results of the analysis show Hungarian agriculture is more efficient than 
Romanian agriculture. Most regions in Hungary have higher overall score of efficiency than 
the score of Romania. This aspect shows the need for radical reforms in Romania’s 
agriculture, which will lead to improved performance in line with the principles of sustainable 
development.    
 
MATERIALS AND METHODS 
 
Sustainable performance in the agriculture of Hungary and Romania is assessed on the 
basis of representative indicators, which express the size of the main production factors used 
in agriculture and their productiveness materialized in the recorded agricultural production. 
The analysis is conducted at regional level to highlight the existent disparities and to 
substantiate decisions regarding the economic and social cohesion and the development of 
agriculture on principles of sustainable development.  
To avoid features that characterize the agriculture of each region, the analysis was 
conducted at the level of representative farm based on data from FADN. This network collects 
data from a representative sample of commercial farms for indicators that describe the activity 
and the average results obtained by them at the level of the region, country and the whole 
European Union. The analysis data refer to 2008 when the agriculture of the two countries had 
good results due to favourable climate conditions. The Bucharest Ilfov region is excluded 
from the analysis because it has an extremely low weight in Romanian agriculture (less than 
1%) and the agricultural holdings in this area are atypical.    
The characterization of the overall situation of agriculture in both countries was done 
by using the comparison method, which allowed highlighting the existent disparities. The 
Data Envelopment Analysis was used fur further analysis of the performance regarding 
sustainable performance in agriculture on development regions. The method is large utilized 
in management practice to analyze performance and competitiveness of the decisional units 
(called decision making units - DMUs).    
DEA establishes an optimal allocation of resources or achieved results, by making a 
comparison with one or several reference systems identified as having maximum efficiency. 
The advantages of DEA consist of the fact that the functional relationship that links consumed 
resources with outputs isn’t necessary to be known, requiring a relatively low level of 
information and having high flexibility in expressing the input variables or the output 
quantities, which increases the applicability range of the method (Thanassoulis, 2009/2008). 
Initially, DEA was used as a model that has constant returns to scale (CRS), called 
also CCR after its creators Charnes, Cooper and Rhodes (1978). Subsequently, other models 
were developed by Banker, Charnes and Copper (1984), which are applicable to technologies 
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with variable returns to scale (VRS). For a better understanding of the mathematical content 
of DEA, Cooper, Seifort and Tone have recently developed various analysis models (2006) 
and Ray approached the main technical aspects in a manner correlated with DEA’s economic 
fundamentals (2004).   
DEA models aim to optimize the technical and economic efficiency and to optimally 
allocate resources in terms of the input-orientated models, in which a system is considered 
efficient if the same quantity of outputs is obtained while inputs are minimized, as well as in 
terms of the output-orientated models, which require decision making units to maximize 
outputs while maintaining inputs (Ray, 2004).  
DEA must pay special attention to choosing the analysis model, inputs or outputs, 
upon which the obtained results depend, as does the credibility level of the conducted 
valuation (Berg, 2010).  
Solving the DEA model by using an adequate soft allows the ranking of decision 
making units depending on their performance and provides information regarding the 
allocation of resources to achieve the wanted performance.  
 
RESULTS AND DISCUSSION 
 
Romania and Hungary are two countries with a significant share in EU’s agriculture. 
Although they have relatively similar conditions (excellent geographical, natural and 
ecological endowments), their agriculture differs in terms of organization and results.    
Romanian agriculture is characterized by a large number of small-sized agricultural 
holdings and a large number of persons employed in agriculture, features that characterize 
subsistence agriculture (Burja et al., 2008). Although it has significant agricultural potential, 
Romania imported in 2008 food products worth 3.9 billion euro and exported food products 
by 1.9 billion euro.    
In Hungary, most farms are engaged in economic activities. Agriculture is orientated 
towards exports. According to official data, in 2008, Hungary exported food products worth 
5.7 billion euro, while imports amounted to only 3.8 billion euro. Approximately 11.5% of 
total Hungarian exports go to Romania, which is its second export partner after Germany 
(Burger, 2009).   
A parallel between the indicators that characterize the situation of agriculture in 
Romania and Hungary is shown in Tab. 1.   
 
Tab. 1  
Agriculture in Romania and Hungary, year 2008 
 
Indicators M.U. Romania Hungary 
Share of agriculture in GDP % 6,5 3,7 
Agricultural output millions of Euro 16877.57 7657.67 
Cereals (including rice) 
-Area of production 














No. of holdings* No 3931350 626320 
Utilised agricultural area 1 000 ha 13717.2 5789.7 
Agricultural Labour Input 1000 annual work units 2152.0 421.8 
Fertilisers and soil improvers millions of Euro 673.16 551.88 
Plant protection products, herbicides, insecticides 
and pesticides 
millions of Euro 245.85 358.11 
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Fixed capital consumption millions of Euro 2009.68 955.04 
Certified organic crop area ha 71597 108578 
Subsidies/ha Euro 76 116 
Agriculture value added per worker US$ 7991 10948 
Source: Eurostat, Hungarian Central Statistical Office Agricultural Economics Research Institute, FAO 
* Year 2007 
 
We see in Tab. 1 that Romanian agriculture has a 6.5% share in GDP, while in 
Hungary, the agriculture’s share in GDP is 3.7%. Although the share of agriculture in GDP is 
reduced, agriculture has an important role for society and national economy through indirect 
effects (Vajda and Baksa, 2008). Some of the effects of sustainable development of 
agriculture are: improved quality of life by providing products for a healthy diet, complex 
development of the rural area, ensuring adequate incomes for farmers, environmental 
protection, etc.  
Utilized agricultural area in Romania is 2.37 higher than in the case of Hungary, but 
the large number of agricultural holdings (over 6 times more in Romania than in Hungary) 
creates problems in achieving an efficient agriculture. In terms of utilised agricultural area, 
farms under one European Size Unit (ESU) constitute 25.6% of the total in Romania, and 5.2 
% of Hungary (Kovacs, 2007). 
Cereal crops occupy an important place in the agriculture of these two countries. In 
2008, the obtained production placed Romania (5% of the EU’s production) and Hungary (4% 
of the EU’s production) on seventh and eighth place among the EU’s biggest wheat -
producing member states. Regarding corn, Hungary (14% of the EU’s production) and 
Romania (12% of the EU’s production) are ranked third and fourth in the European Union 
after France (26%) and Italy (15%) (MARD, 2009).  
Agricultural labour input in Romania is five times higher than in Hungary. In this case, 
labour productivity in agriculture is 2.3 times higher in Hungary than in Romania. Still, we 
believe that in Romania the population employed in agricultural activities within commercial 
agricultural holdings is much lower. Romania actually appears in the FAO statistics with 976 
thousand inhab economically active population in agriculture, and Hungary with 346 thousand 
inhab., figures that seem more realistic (FAO, aquastat). Under these circumstances, labour 
productivity expressed in agriculture value added per Worker is 1.37 times higher in Hungary 
than in Romania.  
Higher yields of Hungarian agriculture are also explained by the used technology. 
Tractors and equipments used by Romanian agriculture are outdated and have low 
productivity. Subsidies on hectare are higher in Hungary. Agriculture in Hungary uses larger 
quantities of fertilizers, plant protection products, herbicides, insecticides and pesticides per 
area unit. In this situation for Romania, organic farming may be an opportunity. We note, 
however, that the certified organic crop area in Romania is less than in Hungary.    
The performances of Romanian and Hungarian agriculture vary on regions of 
development (NUTS 2). These disparities are concretized in different results due to natural 
factors, which provide the necessary conditions to practice agriculture, as well as technical 




























North-West 2327,98 1914,5 292,1 100,21 1,216 7,970 
Center 2025,03 1734,5 156,2 86,68 1,168 12,964 
North-East 2870,87 2008,7 799,7 125,46 1,429 3,590 
South-East 2687,73 2376,1 320,2 201,19 1,131 8,394 
South-Muntenia 3085,80 2368,9 494,5 220,31 1,303 6,240 
Bucharest-Ilfov 183,28 93,6 15,7 8,87 1,958 11,674 
South-West Oltenia 1939,50 1632,5 466,3 82,84 1,188 4,159 
West 1757,38 1588,4 149,4 93,46 1,106 11,763 
Central Hungary 533,48 397,3 13,6 67,15 1,343 39,226 
Central Transdanubia 883,12 636,8 20,7 111,55 1,387 42,663 
Western Transdanubia 826,49 611,3 17,6 112,37 1,352 46,960 
Southern Transdanubia 1112,39 832,7 23,3 186,95 1,336 47,742 
Northern Hungary 660,66 742,6 16,2 64,65 0,890 40,781 
Northern  Great Plain 1728,38 1253,7 34,8 153,21 1,379 49,666 
Southern Great Plain 1913,15 1315,3 47,2 214,11 1,455 40,533 
 Source: Eurostat 
 
The higher agricultural output in Romania is recorded in the South-Muntenia region, 
which also has the largest agricultural area. The Bucharest-Ilfov region is not an agricultural 
area and is excluded from the analysis. Given these conditions, the highest agricultural 
output/ha in Romania is recorded by the North-East region, which also has the lowest labour 
productivity.  
In Hungary, the South Great Plain region has the highest agricultural output and the 
highest yields. The highest labour productivity is recorded by the Northern Great Plain region. 
The Northern region has the lowest agricultural output/ha because the natural conditions for 
agriculture are relatively unfavourable. 
A comparison between the regions of these two countries shows that agricultural 
output on each region is higher in Romania than in Hungary due to the utilized agricultural 
area. But the yield per hectare is higher in Hungarian regions than in Romania, except the 
Northern region. However, labour productivity in agriculture calculated per number of 
employees is higher in Hungarian agriculture.  
Interpreting the data in table 2 leads to contradicting conclusions regarding the 
valuation of performance on development regions based on the two used criteria (AO/UAR; 
AO/E). If we increase the number of criteria, the difficulty of the analysis will also increase. 
Therefore, the analysis will use data from FADN, which allow an assessment of the 
sustainable performance of agriculture in each region, achieving harmonization and 




























North-East 9446 7.68 1.39 4912 712 
South-East 15270 17.67 1.26 5814 1305 
 South-Muntenia 13589 13.5 1.23 4774 1289 
South-West Oltenia 10378 10.7 1.4 4002 1025 
West 13706 17.32 1.53 14888 1268 
North-West 12310 9.53 1.56 6465 994 
Center 18447 13.5 1.34 11795 1166 
Central Hungary 101623 58.66 1.96 29686 8295 
Central Transdanubia 199428 107.54 3.44 68713 20504 
Western Transdanubia 106750 77.11 2.52 46116 15236 
Southern Transdanubia 147840 87.19 2.57 57561 20998 
Northern Hungary 53175 56.54 1.55 23300 8376 
Northern  Great Plain 51704 44.64 1.33 21666 7167 
Southern Great Plain 63035 35.64 2.05 22834 6168 
Total (Region) Romania 18842 12.52 1.39 6949 1124 
Total (Region) Hungary 82237 54.34 1.99 31223 9851 
Total (Region) EU 64834 34.61 1.66 30048 6282 
Source: FADN 
 
Table 3 shows significant differences between indicators that characterize the situation 
of agricultural holdings in the development regions of the two countries. In Romania, the 
agricultural holdings in the Centre Region achieve an agricultural output two times higher 
than in the North-East Region. Agricultural holdings in the Central Transdanubia Region in 
Hungary achieve an agricultural output four times higher than in the Northern Great Plain. 
Comparing agricultural output achieved by agricultural holdings in two countries, we note that 
Hungary’s output is four time higher than Romania’s.    
The recorded differences are explained by the average size of agricultural holdings, 
which, in Romania, is 12.52 ha, and in Hungary is 34.61 ha. Mechanisation and chemical 
processing may be added to these factors. The technical endowment with agricultural 
machinery of farms in Hungary is four times higher than in Romania, and the value of 
fertilisers and crop protection is approximately nine times higher. The fact that Romania 
practices chemical processing at a reduced scale may be an advantage for the prospect of land 
reconversion for organic farming.       
If we compare the situation of farms in these two countries with the situation in the 
European Union, we see that Hungary is above the EU level for all the examined indicators, 
and Romania’s values for these indicators are below EU level.  
DEA provides a synthetic picture of the performance of agricultural holdings on 
regions for both analyzed countries. Because in DEA the number of inputs and outputs is 
restricted by the number of the Decision Making Unit (DMU), we’ll analyze performance of 
regional agriculture by taking into account output (agricultural output) and three inputs 
(utilized agricultural area, machinery and labour input). Table 4 presents the valuation of 
agricultural performance in the development regions of Romania and Hungary, using the DEA 





Performance of regional agriculture – DEA results 
 
Regions crste vrste scale 
Returns 
to-Scale 
North-East 0.663 1.000 0.663 irs 
South-East 0.767 0.886 0.866 irs 
 South-Muntenia 0.832 1.000 0.832 irs 
South-West Oltenia 0.758 1.000 0.758 irs 
West 0.427 0.504 0.847 irs 
North-West 0.697 0.948 0.735 irs 
Center 0.737 1.000 0.737 irs 
Central Hungary 1.000 1.000 1.000 - 
Central Transdanubia 1.000 1.000 1.000 - 
Western Transdanubia 0.762 0.770 0.989 irs 
Southern Transdanubia 0.992 1.000 0.992 irs 
Northern Hungary 0.667 0.795 0.839 irs 
Northern  Great Plain 0.729 1.000 0.729 irs 
Southern Great Plain 0.954 1.000 0.954 irs 
Mean 0.785 0.922 0.853 irs 
Source: computations were performed using Deap 2.1 
Note: crste = technical efficiency from CRS DEA; vrste = technical efficiency from VRS DEA; scale = 
scale efficiency = crste/vrste 
 
We see in Tab. 4 that in case of the CRS assumption, no region in Romania is located 
on the efficiency frontier. Average efficiency is 0.785 and only South Muntenia Region 
recorded an above average efficiency. The lowest performance is recorded by agriculture in 
the West Region, which has important production factors, but a low yield. In Hungary, 
agriculture in Central Hungary and Central Transdanubia is efficient. The Southern 
Transdanubia and Southern Great Plain regions are close to this performance.   
In terms of an assumption of variable returns to scale (VRS), four regions in Romania 
and six in Hungary are placed on the efficiency frontier. This aspect emphasizes that there are 
opportunities to improve the economic performance of agriculture in Romania in particular, 
but also in Hungary by reconfiguring the used production factors and increasing their yield. In 
all the regions that were not located on the efficiency frontier under CRS assumption, the 




Sustainable performance of agriculture involves using efficiency principles of 
technical, economic, social and environmental production factors. This way, agriculture 
becomes a stability factor of national economy and contributes to the sustainable development 
of the rural area.   
Romania and Hungary are two countries recently integrated in the European Union, 
which have significant agricultural potential. The natural conditions in the two countries are 
conducive to the development of agriculture and relatively similar. However, Hungary 
obtained results superior to those of Romania due to the organization and efficiency use of 
production factors.     
Regional analysis allowed highlighting the existent disparities and to evaluate 
sustainable performance in agriculture in relation to the regions considered a standard. 
Comparisons based on data from EUROSTAT and FADN emphasized the superior 
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performance of Hungarian agriculture in comparison to Romania, materialized in obtained 
yields and higher labour productivity. The superiority of Hungarian agriculture is due to the 
organization of agricultural holdings (utilised agricultural area is averaging 3.5 ha/holding in 
Romania, and 9.6 ha/holding in Hungary) and the used technology.  
Using DEA allowed identifying a synthetic efficiency score, taking into account an 
agricultural output and three agricultural inputs (utilized agricultural area, machinery and 
labour input). In terms of CRS, only the Central and Central Transdanubia in Hungary fall on 
the efficiency frontier. This proves there are opportunities to improve agricultural 
performance in the other regions by making new combinations between production factors 
and increasing their yield. This way, an efficient agriculture in compliance with sustainable 
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